Allergen-specific regulation of allergic rhinitis in mice by intranasal exposure to IgG1 monoclonal antibody Fab fragments against pathogenic allergen.
Fab fragments (Fabs) have the ability to bind to specific antigens but lack the Fc portion for binding to receptors on immune and inflammatory cells that play a critical role in allergic diseases. In the present study, we investigated whether Fabs of an allergen-specific IgG1 monoclonal antibody (mAb) inhibited allergic rhinitis in mice. BALB/c mice sensitized by intraperitoneal injections of ovalbumin (OVA) plus alum on days 0 and 14 were intranasally challenged with OVA on days 28-30, and 35. Fabs prepared by the digestion of an anti-OVA IgG1 mAb (O1-10) with papain were also intranasally administered 15min before each OVA challenge. The results showed that treatment with O1-10 Fabs significantly suppressed the sneezing frequency, associated with decrease of OVA-specific IgE in the serum and infiltration by mast cells in the nasal mucosa seen following the fourth antigenic challenge; additionally, the level of mouse mast cell protease-1, a marker of mast cell activation, in serum was decreased. Furthermore, infiltration of eosinophils and goblet cell hyperplasia in the nasal mucosa at the fourth challenge were inhibited by treatment with O1-10 Fabs. In conclusion, these results suggest that intranasal exposure to Fabs of a pathogenic antigen-specific IgG1 mAb may be effective in regulating allergic rhinitis through allergen capture by Fabs in the nasal mucosa before the interaction of the intact antibody and allergen.